In the South-west Thames Region over the period 1970-8 the number of admissions for asthma in children aged 5-14 years increased from 256 to 684, an increase of 167%. Factors associated with this trend were investigated by an analysis of routine hospital statistics and examination of case notes for 1970 and 1978 from every hospital in the region. The trend was caused partly by an increase in readmission rates. There was a more than fivefold increase in self-referrals; these patients had less severe asthma on admission and a higher readmission rate than patients referred by general practitioners. Drug management before and after admission changed considerably over the nine years, as did hospital investigations. Overall, there was little change in the level of severity on admission. The increase in admissions was not associated with a reduction in deaths from asthma in the region and occurred in spite of major advances in the drug control of asthma; this indicates an inadequacy of ambulatory care.
Introduction
Admissions for childhood asthma have been increasing over the past two decades in the UK and in several other countries.' This increase is important for several reasons. Firstly, admission to hospital may be stressful to children and is expensive to the Health Service; an increase should therefore be justified in terms of effectiveness. Secondly, the increase is occurring at a time when there is considerable interest in the organisation of services for asthmatic patients,26 with most proposals suggesting that hospitals should adopt a primary care role. Thirdly, the increase raises questions about the effectiveness of ambulatory care since the recent substantial advances in drug management would have been expected to reduce the need for admission.
In the South-west Thames Region (population 2 8 million) admissions for asthma (ICD 493) increased over the nine years 1970-8 by 126% in children aged 1-4 years and by 167% in those aged 5-14 years. This was a faster rate of increase than appeared to be occurring nationally.7 The death rate from asthma in children in the region, like that observed nationally, showed little change over this period. 8 Our objective was to determine which aspects of care in hospital and in the community were associated with the increase in admissions. We used the only available data, hospital statistics and case notes. Despite the limitations of such sources, a previous study had found it possible by these means to obtain useful information about readmissions, diagnostic transfer, mode of referral, severity on admission, and management before and after admission. 9 We hoped that this approach would indicate the reasons for the increase and permit consideration of their implications for the organisation and quality of care.
Methods
Hospital Activity Analysis (HAA) provided a listing, by age and hospital, of all admissions for asthma (ICD 493) To look for evidence of diagnostic transfer we also analysed HAA data for "acute bronchitis" (ICD 466) and "bronchitis unqualified" (ICD 490). Overall trends in paediatric activity (admissions, available beds, outpatient attendance) were obtained from an analysis of annual hospital retums (form SH3).
than booked or planned. The increase in the number of different patients admitted (130%) was less than that of the number of spells (167%), indicating an increase in readmissions. 660% had no record of a test on admission. The other significant changes were a reduction in the number of chest radiographs and routine haematological tests and an increase in the number of measurements of urea and electrolyte concentrations. Blood gases were done infrequently and showed no trend. The drug treatment recorded on admission (including that given in the casualty department) and over the first 24 hours of hospital stay is shown in table Vm. There was a pronounced change in the types and modes of administration of adrenergic drugs. In 1970 nonselective P-adrenergic drugs (orciprenaline and isoprenaline) given orally were most common, followed by ephedrine, ephedrine-xanthine combinations, and adrenaline. In 1978 the predominant adrenergic drugs were salbutamol and other selective P32-adrenergics given by inhalation, most commonly with a nebuliser (64%). There was a small reduction in the number of patients treated with xanthine drugs but within this category there was a shift towards oral and away from rectal routes. There was an increase in the use of steroids by all routes and of sodium cromoglycate. There was a fall in the use of antibiotics, sedatives, and antihistamines. The proportion of patients having an intravenous drip rose from 4% to 20%. After also examining nursing Examination of the case notes showed a marked shift towards selfreferral (table Im) . When the percentages shown in the table were applied to all immediate admissions in 1970 (n = 242) and 1978 (n = 647) the number of self-referrals increased from 53 to 285, an increase of 438%. This contrasted with the lesser increases of 174% in outpatient referrals and 84% in general practitioner (GP) referrals. Of those who were self-referred the proportion who had seen their GP earlier in the episode fell from 15 out of 40 (38%) to 20 out of 92 (22%). A few patients in 1978 (3) had clearly been "self-admitted" under an agreed policy. There was no change in the time of admission.
From the doctor's letter and case notes it was possible to infer a number of different relationships between the admitted patient and referring doctor. The large majority had been referred by their own practice, usually by a principal, and there were no significant time trends. Referrals from relief services were relatively infrequent and no trends were observed.
The drug treatment received before admission to hospital is shown in table IIm. There was an increase in the recorded use of adrenergic drugs, steroids, and sodium cromoglycate, and a decrease in the use of antibiotics, sedatives, and antihistamines. Within the adrenergic group there was a pronounced shift towards selective P2-stimulating adrenergic drugs (mainly salbutamol) away from ephedrine, isoprenaline, orciprenaline, and combined ephedrine-xanthine preparations. Routes of administration shifted towards inhalation for adrenergic and steroid drugs and towards oral (away from rectal) administration for xanthines.
An important question was whether the increase in admissions was associated with a reduction of the degree of severity on admission. The main indicators of severity available from case notes were the duration of wheeze before admission and the pulse and respiration rates (table  IIIm) . The only significant change was a reduction in the duration of wheeze; this was due mainly to an increase in the 3-17 hours' duration category of from 27% to 41 %. Only about 1% in each year had a duration of less than three hours and there was little change in the proportions with a duration of 15 or more days. There was no evidence of any change in the mean admission pulse and respiration rates. The proportion with an admission temperature of more than 38°C was about 5% in both years.
Trends in hospital investigations are shown in It is likely that there is an increasing tendency for both patients and their doctors to regard hospital as a safer place to manage asthma. A tendency to favour admission will have been encouraged by the epidemic of deaths from asthma in the 1960s, but other factors, such as an increasing attraction of doctors and patients to technological interventions, may also be important. Such a tendency would be expected to lead to the admission of less severe cases. The results suggest, however, that this has not occurred to any extent since no trend was observed in vital signs on admission and there was only a modest reduction in the length of symptoms before admission. What seems more probable is that there has been a shift in the balance of care across each level of severity. It is not known where this balance lies at present, but given the relative infrequency of admission (fewer than 1 per 1000 per year7) compared with the prevalence of asthmatic children who have repeated episodes (20-50 per 10001112) small shifts in the balance of care could lead to large proportional increases in hospital admissions.
The number of admissions sometimes increases when new hospital-based treatments appear. With the possible exception of nebulised salbutamol, which is more conveniently given in hospital, no such developments have taken place in the care of asthma. An increase in admissions may also be encouraged by an increase in facilities, especially beds,'3 but the analysis of hospital returns did not support this possibility.
One of our important findings was the increasing tendency of hospitals to assume a primary care role in treating acute asthma. Such a trend might have occurred because hospitals are actively encouraging self-referral. In some parts of the UK this practice has been formalised as a "self-admission"' or "open-door" policy3 and such policies operated to some extent in a few of the hospitals studied. Alternatively, an increase in self-referral could reflect a deterioration in some aspects of primary care. In particular, accessibility to the patient's own GP may have been reduced by the trend towards group practice and the use of after-hours deputising services. Analysis of the referring doctor's letter provided no evidence to support this theory.
Our results show that there has been an improvement in the quality of care of acute asthma. Treatment in hospital seems to have kept pace with new developments in drug treatment while at the same time the use of irrational or potentially dangerous treatments (antibiotics, antihistamines, and sedatives) has tended to fall. There have been similarly reassuring trends in treatment before admission. The increase in lung function testing reflects the current view of its importance in assessment and monitoring, though its use is far from universal. For those who believe that acute asthma should be treated in hospital the increase in admissions and earlier presentation to hospital will also be encouraging. From another viewpoint, however, the admission trends are disappointing because the need for admission implies a failure of ambulatory care. Furthermore, the increase in admissions has had little effect on deaths from asthma.
The manage'ment of acute asthma presents a difficult organisational problem because it requires both long-term and emergency care. Although few figures are available, some long-term care is probably provided in hospital outpatient clinics. This study shows that hospitals are also providing an increasing amount of primary emergency care. There is, in fact, a triangular relationship between patient and GP and hospital, and for this to work well a high degree of communication, understanding, and agreement will be required.6 14 To further this aim it would be useful if both GPs been extensively discussed,'-6 but success depends also on the interest and understanding of the audience and the competence of the chairman.4 These factors have not been adequately studied. We present a study of the interactions between speaker, chairman, and audience during a large medical meeting at which 360 free papers were presented to a total audience of 2483 people.
The investigation took place during the 5th Annual Convention of the Medical Societies of Greece in Athens on 3-6 May, 1979. Each of the papers was allotted 10 minutes for presentation and five minutes for discussion. They were presented during 48 sessions in seven conference rooms, and were evaluated by 13 investigators. The protocol (table I) contained 45 questions: 21 related to the speaker, 15 to the chairman of the session, and nine to the audience. All but two questions could be checked independently by an investigator, who arrived in the conference room well before the beginning of the session and was present throughout.
Speakers were scored on the basis of the following 10 observations: a comprehensive introduction; use of manuscript; speed of presentation; facing the audience; involuntary movements; conclusions; not exceeding time; not more than 10 slides; slides comprehensible; and slides suitably demonstrated. Dependence on a manuscript was scored as 3 when minimal or absent and 0 when absolute or relative. Three other items (not exceeding time, no more than 10 slides, slides comprehensible) were noted as 2 when present and 0 when absent, while the remaining six items were marked 1 when present and 0 when absent. Thus, the total score of a presentation could vary from 0-15.
Scoring of the chairman was based on the 15 observations listed in the protocol (table I) , which were noted as present or absent and marked 1 or 0 respectively.
The following independent variables were analysed statistically: grading of presentations, grading of chairmen, number of questions asked by the audience per paper, noise during presentation, and noise during discussion. From studies of scatter diagrams we assumed that there was a linear correlation between grading of presentation or grading of chairmen on the one hand and number of questions or noise on the other. To test this hypothesis we determined the coefficient of determination (r2) and the correlation coefficient (r), which
